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exceeds both the cost of subsidies and the pecunisry evalustion of the inefficiencies resulting
when subsidized bidders win.

16. Small firms' purposes in eatering the WCS auction are pursuit of “in-use values”
through innovative technologies. A rational speculator ﬁndhddm‘mtheWCSmn
likely a less profitable option than injecting equity imto a firm with negligible prior CMRS
pruencewhowonmeD.B.Phloekhcenm

Below, after explaining the points just itemized in part I, I will turn my attention in pert
II to the implications for how the WCS suction should be conducted, as logical conclusions
from an appropriste understanding of efficiency. These are:
17. Fighting warehousing of spectrum for anti-competitive purposed must be the FCC's
highest priority.
18. The increased potential for warehousing has made the 45 MH2 spectrum cap much more
important than before. Indeed, the FCC should anempt to prevent CMRS incumbents with
effective capacity from obmining any further spectrum.
19. Since warehousing by incumbents is one identifiable usage of spectrum that & fortior: has
less social value than any other, the FCC should consider licanse-specific bidding credits for
non-incumbents. :
20. Efficiency suggests that as small license aress as possible be suctioned, to allow efficient
usage is a3 wide as postible & set of technologies. Given the 30G-licenses constraint, this argues
for offering 3 paired channels of 5 MHz each direction in each MTA.
21. The 153 licenses this implies will not creste time difficulties. It does not mean processing
anywhere near 153 payments: The experience of broadband auctions has been a concentration
of licenses in a few firms.
22. Bidding credits of effective magnitude for small firms are essential 1o the hope for an
efficient outcome. A small firm which purchased spectrum at the same price as a large firm
would face a daunting disadvantage due to higher capital costs.
23. Since the Congressional mandste to collect payments by Sept. 30, 1997 prevents deferred
payments, and deferred payments were a larger advantage for small businesses than bidding
credits in C-block suctions, bidding credits substantially above those in the C block are called
for.
24, Bfﬁnencyuﬂsﬁo:splmn(thzsohﬂ{zmmyscompmbkmthumymhnologuu
possible: DARS, low-tier microcallular tachnologies, such as PACS, and others.
25. Firms using low-tisr microcellular technology, such as PACS, need paired channels.
Simply breaking into 5 MHz segmeats would yield s very serious inefficiency: a warehouse
could tie up 10 MHz of spectrum while oaly buying 5 MHz.
26. The extent of buildout which an efficient social planner would prefer varies substantially
across the various technologies we know are vying for WCS spectrum. No build out
requirements will accommodate them all.
27. Buildout requirements on blocks A-F.ensure that primary spectrum uses are extended
adequately to rural customers.

The third part of the brisf points out that changes in the rules out to be limited to those
that do not change fundamental incentives of the current auction form. The Congressional
time constraints are an insurmountable enemy of ressoned experimentation:
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8. Significant changes in the form of the suction are unwise, and unneeded; there are tools
Enmonggg.&oai«éﬁoggsgni%g&nﬂu&-

The current euction form is known to work, which cannot be said of alternstives available
nronou.aﬂﬂﬂmuo!
30. The F giéﬁngsggg}xsg o long as
aro.nr&&o rbolu.mn&.-umﬁ.n-—-bﬂba
k)

A procedure is provided whereby the FCC can systematically end the auction within linle
over a m- tﬁwoﬁﬁﬂo&.nﬁanrngomggnra-nuﬁr first-price-like, final
.dnbmio&h%

The fourth part deals with the most important use of the Congressionally limired vime:
3. Congress has applied tight time pressure. The most important phase to resist shortening is
nroan SE%SSBEE%E

1. mmmﬂoﬂnwﬂﬂﬂna-ngoog in principle well-defined: an allocation of
resources to households, to firms owaed b roc.or&nr.pnmno publicsector agencies with

This definirion is essentially useless outside theoretical models. So econ gﬁﬁ:ﬂ

ignore E@E%vaggsggf
efficient if it EEE&% and consuriers’ surplus. This definition is

roﬂsanob_ a step toward being operational.
Most suction theory papers, in s tand echoed by the FCC,' lesp to a much stronger

a.Bvrmgob ggggg awarding licenses to the bidders willing to
ay the most for them.
ﬂggrnsguﬁé&ﬁngggggég

never true. gggg&#-ﬁﬁ%ﬁﬂeg&-&mﬂoﬂ&&

vno-mvﬂmﬁndon..&! rﬁo&w or two reasons: [i] cellular incumbents in an MTA were
barred from bidding for 30 MEz PCS licenses, (ii] there wers no PCS incumbents.

?Eusum:aono:rub.m.m!ourgo?g(éfusuguéi

! Second Report and Order, and this NPRM 96441 at 18,
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discrimination opportunities, most customaers ‘wers willing to pay more for the class of service
received than the price charges. Hance, both consumers’ and producers’ surplus increase.
Scenario NG ("Not Good"™) A firm with 30 or more MHz in an MTA wins a WCS licenss, to
add to its spectrum capacity. It reslizes that any snew service offerings would be risky and
Vouldmdahmnmycmmfmm&mo&mpuﬁomthouofmmm
competitors. So, &s anticipated before it bid, the firm simply adds the new specorum to its
capacity, and continues its present market offerings. The extra capacity is not really needed; it
is being “warehoused” to prevent a firm that might have obtained thar spectrum from entering
she CMRS marke.

The impact of warehousing is to keep prices, and therefore profits, higher than they
would have been. Since prices after entry would still be above marginal costs, the increase in
producers’ mhnﬁumub&ommhmgunmﬂyuﬂcmmdoamm
consumers’ surplus that results. As with & variety of exercises of market power, warehousing
of spectrum is necessarily inefficient.

2. A WCS license winner becoming & new eatrant in a CMRS market is vastly preferable 1o

wehounng.b\uhmuﬂycmphhuhuhmth:myofe&emwmmm
competitiveness. If there is no overlsp in the cellular incumbents and the A-F block wingers,

theWCShunuholdcrbewmapommﬂyduﬁhﬁmmtheCMRSmrhgmddmonw
any SMR competitors. The WCS firm would be wildly optimistic, given last-mover
disadvantages, to expect as large as a 10% market shars. None of the several serious busines
analyses ] have seen or learned about have pegged the break-even market share nearly as low as
10%. AWCSmm:huamotnaehbmkmmrkaﬁmmhnemyhmn‘
favorable impact on prices.

If there are fewer CMRS competitors, that will be because one or more of those firms
decided it would be a stronger competitor with more capacity. That would be worse news for
& WCS entrant.

3. The situation in the local exchange market is vasly different. Increased wireless markec

penctration has been slmost exclusively customaers adding communications services, with very

little revenue loss to the LEC. TheLEChuwopolymuhtpowx,tubpctoulyto
approval from often ineffective regulatory agencies.’

We have just begun to see what appears to be substantial entry into retail telephone
service markets. To the extent that consumers find some value in “one-stop shopping,” the
LEC does face the prospect of some loss of local exchange revenue. However, this does not
lead to & loss of LEC market power. As the “one-stop shopping” firms are resellers of the
LEC’s local loop, the LEC will have just as much control over the pattern of local phone rates,
via coordinated changes in its retail rates and its access charges.

4. The WCS asction might present an opportsnity to introduce some real competiziveness to the
local exchange market. Should a firm planning to introduce a low<tier microcellular
technology, such as PACS, win & WCS license, it can create 4 higher impact entry into local
exchange (ss well as competing in the CMRS market). Since low-ter microcellular
technologies, such 13 PACS, offer landline sound quality, such firms can enter local exchange
without being resallers of the local loop. Specifically, s PACS firm will not resell both

?Such oveniight has historically been ineffectual in the sense of failing to increase consumers’ surplus
over levels expected with unregulated monopely.
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origination and termination on any local call. If the access charge per call for the PACS firm
to terminate via the local loop is the same as the access charge per call for the LEC to
gﬁ-w)@%?&ﬂé‘lré&-ggg
flowing from the PACS firm to the LEC will toral spproximately the same as the sccess
charges flowing the reverse direction.
ﬂrﬁBnggg&uﬁﬂg.ﬁr PACS, notably reduces

LEC market power. Appendix I offers examples of impact on Herfindahl-Hirschman Indices
(HHI). Use of WCS spectrum creates very litle reduction in HHs for traditional high-tier

CMRS markets, which are already rather low. Indeed, removal of the 45 MHz spectrum cap
makes i ggggiﬁ&oﬂg%gﬁﬁg&nﬂ%ﬂﬂmg
than before. In contrast, PACS entry into local exchange with a WCS license dramatically
%ngggg This occurs sven under very conservative assumptions
about the market share the PACS firm can strain. Scraightforward calculstions show thar the
LEC will most profitably leave its prices unchanged even when undercurting by the PACS
firm shifts numerous customers.

There is 00 single, universally -ﬂ»vﬁngroumonnog&nﬁvogomg

a HHI in one market (local exchsnge) from over 9 808-35&«.8083&_@5“55

pnoﬁr Bﬂwnnaguug% 1,600 to 1,500. I use a %EES

similarly adverse to “promoting economic opportunity snd competition and ensuring that new
Bme«»ﬂqnuBrhan_lauE accessible 10 the American people by aveiding
goonoobgou mrﬁ!iggﬂgg-d&ng&

ts, including small businesses owned by member of minority groups and women.” No

onronrﬂnﬂn-!.sﬂ&%oo&vcgoogs “efficient and intensive use of the

.. .
§§§%>Ew§§§8§u8vgg
capacity for a provider to sttain s favorable market share even in the most densely populazed

urban areas.

That was three years ago. Evﬂggﬁrﬂvsgg%

Considerable equipment modificstion is needed for cellular providers to use spectrum as
efficiently as PCS providers. Until equipment changsover is complete, cellular carriers could
jggwgggnagg However, uatil changeover is
complete, cellular carriers will be at a legirimaze disadvantage in attracting new customers, and
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should expect market share diminution. In any even, it also stretches credibility to argue that
a celluler carrier’s legitimate capacity needs spproach anywhere nesr 45 MHz,
Fﬁnsgﬁagﬁm%maoﬂwmﬁ cellular incumbent or a PCS
B, C winner is shoring up its bass. For « PCS firm, this means reaching a rapid conclusion
&w&oﬁﬁmg%g For s cellular incumbent, this means rapid equipment
refitting and EEE&%B%&EE For either to
argue that more spectrum is needed to bring to fore plans for innovative technologies and
services, that could not be offered without additional spectrum, is not credible in the least.
Thus demand for more spectrum by a aﬂgro_&nu-voﬁuo;uongaa
o&&ﬂmaroﬁﬁwvﬂg 35 Mhz or more) is compelling evidence of warehousing intent.’

four Congressional objectives mandate the PCC 10 artempt to prevent warehousing. The
“need to balance conflicting objectives” that some have claimed when lobbying the FCC does
bo:a-nrono

8. None mﬁnaﬁiggﬂo&-&ggwe
critical features of the CMRS market perfectly. It is ressonsble, though, to belisve that
ggSEgggéG_&wSE&g

Such a feature is the robust phenomenoca that the value to 2 monopolist of maintaining its
monopoly status excoeds the profit an entrant could obtain. This feature follows whenever
total industry profit in a duopoly is less than the profit « monopolist could mtain. In the
Emr:g}maéwgv%i&pg Emﬂﬁuvq..n#ﬁn
strategies (the “Cournot” model), 2 monopolist would always be willing to % more to
wareboxse a Bﬁogﬂugégﬁog moﬁEL would be
willing to pay for that license

Faced with these conclusions, a CMRS incumbent is likely to dispute the identical-
products assumption of the Cournot model. But there is lixtle solace for any other conclusion
in models o ogggég products. Several standard models
lead to v nQEB__E.nOBnFBoE

} Warehousing may w ouoon:. lower capacity levels, but arguments for needed capacity might be

snvisioned at levels ai lower.

*Within the same modal, suppese s CMRS markst with 3 principal incumbents, and the other current
praviders doomed to insignificance. Further suppose that a potential entrant needs to acquire all three
10 MHz WCS liconses in this market to becoms a survivable threst to the thres firms. Then,
equilibrium, each of the three firms is willing to pay up 10 69% more for one of the 10 Mz licenses
that the most any potsntial entrant could afford to pay.

*Supposs a CMRS entrunt is desmed equally likely (or unmlikely) to obtain customers from all
Incumbents. Then the mast spproprists modal is the Chamberlin mudel. L predicts the mme resul
the Cournot model sbove, only more striking: the percentages by which incumbents secking to
warehause spectrum would be willing 1o outbid entrants are higher in the Chamberlin model.

The alternative assumption is that product differentistion takes the form of establishing market niches,
Guﬂggﬂgmnmvsoﬂpgrauﬁl That is, the entrant will only take customers sway from
the “adjacent” %%5%8535-!&5:%8&%
which the entrant uses to gg%?ggisﬁig%

called che "address™ modal (s nice expotition of all these models is in chapters 11 and 12 of Eaton and
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%gﬁggé;gs o prevent warehousing, beyond
maintenance of the 45 Mz spectrum cap, ave likely to yield vhe lesst efficient outcome possible.
All the spectrum that csanot be put to uses uarslated to CMRS, & a risk-adjusted rate of
g?ﬁﬂn‘&ﬁﬂ%ﬁgg ES?%:E.&H
be accomplished is the prevention of entry into these markets, and movement toward less

Bgictomnrogn gpectrum.

9, Several comments on suction NPRMs have pronounced any new and innowvative
technology plans by small firms to be necessasily inefficient uses of epectrum.’ This leads

more gg—n%ﬁ&o—.ﬂgﬁ Emﬂﬂgﬁgﬁovnomﬂr—n |

introduction of a new communications service via an innovative use of spectrum necessarily

Eﬂ.o-uounrnv% surplus reaped by its developer and also the consumers’ surplus

attained by its customers.
ggegnsgol&%g&r upoa the F

to accept the highest bid submirtted by @ firm intending an innovative use even when a s&

bidder intending to warehouse the spectrum being licensed bids 50-100% higher.

10. Eggggﬁggﬁsgﬁgg
issues ignore the efficiency impacts of changes in government revenue. These methods
predominate in virtually E&nr-nbg in all of the dockets relating to spectrum sales.
Hrnwuv.n&nﬁn g&ggnsggpgﬁggg
when a public resource is privatized is a pure transfer, with no efficiency consequences.
Egobnﬁgmﬁ?%%&gg where lump-sum transfers
ggn%%g.uurﬂgwgggﬁmngﬁg%onnun_uoﬁnn-.

by m«gg Conclusions reached by such methods ought to be presented with serious
caveats, and the authors know better than to blithely proceed without pause.

Eaton, Microeconomic Theory, 3rd Bd., 1996, Prentice-Hall; all calculations here follow exactly the steps
ggv.ﬂogaﬂng%Eg"!lﬁnggnﬁrl-&gs

%gg{gsgg%mﬁggggiﬁ%g
g%ﬁ%ﬂ.ﬁnggwészgaﬁlﬂﬁrﬂﬁoéﬁ
order to wareshouse the WCS license that would otherwise be used 10 enter this intermediate marker
niche. This approximation is relatively unaffected by subsaatial changes in the total aumber of CMRS
incumbants.
Notice that it implies the following. Suppose three WCS licenses are being offered in this MTA.
Suppose the bidder with the highest value for one of the WCS licanses here intends some unrelated
usage (¢.g., DARS). Then, if this CMRS msrket exhibits even a slight first-mover advaatage not captured
by the address modal, the affected incombent is willing to purchase and warchouse both of the
remaining licenses, and to pey dlightly more for each of them than s potantial entrast could sfford w0
pay for either.
While these results do not cover evary possible sort of competition in a concentrated industry, the fact
that such diverse models all point to the same coaclusion does creste & natursl presumprion that &
CMRS incumbent may often be willing to pay more 10 warehouse s license than the most a potential
mbgsnrnﬂawﬂtﬂ.—nf lling to pay.

in
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11. Imagine that there is a change in suction procedures which the FCC could adopt that
would resuk in a $1 billion increase in revenue. Thuchnngeemddnﬂov:hohdcnl
government to collect $1 billion less in taxes. All the taxes governments in the U.S. use distort
behavior, as individuals and firms behavior changs st least somewhst in an effort to reduce
their tax lishility. The result of these behavior distortions is that taxes cost the sconomy more
than the revenue they collect.

Every reasonably well-trained economist has been exposed to the considerable literature
attempting to estimats the size of this “excess burden” of taxstion. Given the enormity of the
task, and the frequency with which tax regulstions are changed, it is unsurprising that the
scholars working in this area have not reached a consensus,

Numbers proposed have ranged from 14% to 333%. Virmually all of the scholars
eombunn;w:hmmdmwoddm:hn”’buncommmof:hcm
burden of federal taxarion.

This i ha:hatanbdhonuxmt.ornnbﬂhonmwpmemed,eﬁcmvdy
makes Americans $1.33 billion richer. Subtract the extra $1 billion that winning bidders paid
for the spectrum, and we find that the economy is better off by $0.33 billion dollers becsuse of
the extra revenue broughr in by the FCC.*

The 33% sfficiency gain from added muction revenue assumes that all the added suction
revenue goes into tax relief, Kmeofagosmmdebueducuon,mbenmmthat

the efficiency gain is a much larger percentage.”

12. Some major telecommunicstions firms seem to deride small firms as necessarily inefficient
users of spectrum (again the US West comments on the D, E, F block rulemaking are a prime
example). This strikes me as highly presumpruous. In particular, 1 suspect thar the
presumption large firms make is that small firms will be unable to achisve capaciry wuxilization
rates which the large telecommunicstions firms sxain. It bears observarion that chis is the
presumption that AT&T made about MCT and Sprint in the 1980s.

'Thuemeom&onm Journal of Political Economy, 1976), and Martin Feldstein,
“What the ‘93 Tax lacresses Dd,'mvamhumLanbczs. 1995, p. A22.
'Rutmmdthnmwmdubm‘mvd.mthhvddmdmdudmmuhmuvhus
happening. A worker who is in 2 40% tax bracket would decline an offer to work overtime ot $15 an
hour if the leisure time that would be given up to work overtims is worth more than $9 an hour to her.
Given the firm’s offer of the overtime wage, we know thac the value of the work that she considens
whether the after-tax rate of return, 8.6%, is far enough sbove the return she is currently getting on $1
million invested in municipal bonds to justify the added risk.

Again, the economy faces this sort of choice a million times s day. In some cases, & 57% tax bracker
drives the after<ax return low enough that it does aot quits justify the added risk. Clearly, the funds are
more valuably invested in the firm. A small reduction in tax rates can sttain these efficiency gains for
those cases for which the aftertax return came closs to justifying the risk.

¥ Cf. Paldstein, fowmal of Public Economiss, 1986. Mowever, Congruss may not be sble to resist added
spending when the FCC suctions bring in $1 billion in added revenue. The sort of example & cynic
might construct would have 70% of the added revenue go into some combinstion of debt and tax relief,
20% go into somewhat wasteful added spending that has a social value of $0.95 for each dollar spent, and
10% of the money completaly wasted by Congrass (Le., with 0o social value whatsoever). Then if the
particuler combination of debt and tax relief happaned 1o average and excess burdan of 73%, which is
not at all unreasonable, oncs again the ovenll effect of the added revenue is to yield a 33% efficiency

gain.
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There are two significant situstions in which the presumption is likely fallacious. One is
when large firms warshouse spectrum. For exsmpls, suppose & large firm holds 40 MHz of
spectrum. There is some point past which added spectrum will not lead to an added effactive
capacity which could sttract more customers. While I suspect it is lower, assume for the ske
of discussion that this point is at 30 MHz. If this large firm and a small firm holding 10 MHz
m%onﬁﬁpﬂ%%&nl adept at attracting and keeping customers, the large irm will
then have three times the small firm's market share. If the large firm has brand-name cachet or

other inimitable marketing and customer service advanrages, it may B.BEBonuannrnoo :

tizes the small firm's market share. wﬁunrﬂsuom.hmoﬁnﬂlnovonggg
of spectrums.

;agagon%lgﬁgmaﬁmrﬁgs new and innovative
use, Probably, it is initially a monopoly supplier of the aew service, and will coatinue to enjoy
-E.Bocﬂggﬁggsgpggg.iné
consider the number to be high, but suppose that effective capecity for serving the eatire
CMRS market is 105 MHz. In most major urban areas, by the completion of the D, E, F block
auctions, there will be on the order of 210 MHz capacity among the large firms supplying
CMRS.

A small firm acquiring 10 MHz for an innovative usage need oaly reach the point where 5
MHz would be inadequate to be & more efficient user of spectrums.

EEE%EE? uocv:rlnu-nma.gg&-voﬂg

nagﬂn&g_bg&unmﬂg 9&0&8%5
aetwork rﬁﬁoﬁéggsag Bﬂan«rnnnoa f capital to conclude
they are disadvantaged.

A first-line bidder (a large firm) facing at most a couple other first-line bidders and
gg{oﬁ%ﬂﬂo&w%gg&?? average, the price
he pays for a license won is lower than if all of his competitors had as low & cost of capital as

g

magﬁgggggggsggg
them more effective competitors. In the auction form used so far, whenever a small firm is
able, due to bidding credits, to compete 1o a higher gross bid than all but one of the first-line
bidders, the bidding credits have served to increase the price paid by the winner,

This undarstates the likely revenue gains from large firms facing disadvantaged bidders
gsaggagsgggggmagﬁﬁn
licenses they bid an. The effect is to mgloe a given number of large firms compete againet each
other on a larger set of licenses.

?Wnﬂouhzgggﬁ 1994 provides an illuminsting example. Designated
r&m-aﬂnnn 3%%8&?‘?%5%8&
and 6. Ayres and Cramion'® enalyze these suction round-by-round. They find & compelling
ggg!&ﬁ!ﬁa&# becsuse of bidding credits and installment payments, to
compete sgainst eventual winners past the prices where the final losing firstline bidder on
particular licenses cessed competing. Ayres and Cramton use this informarion to calculate 2

Plan A «.!.:&maa.gunoo&. “Deficit Reduction Through Divensity: How Affirmative

Action A C Increased Auction Competition,” Stenford Lew Review, 48, 401-53.
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| lower bound on the total added revenue the FCC obtained as & result of designated bidders
driving up prices on licenses firs-line bidders woan. Eu&&gggimﬂ&n

a_uam—a.bu preferential loan arrangements on licenses designated bidders won.
15. Ayres and Cramton do not resalve the question of vﬂrﬂnrora&.hagzno

) ]
several licenses to designated bidders. This data is not available, and may never be.
A full efficiency calculation can be performed in the theoretical model of Rothkopf,
mpaﬂm-bmmc?n_b gd.monnrnn.ﬁvrgg?w%g& single
i for

tial sellers
Sngsavﬂwugva&ﬁgisgtg&u%%.
EaEwggSBug%ggs%Bgﬁg
context I will use in describing their results.

§
2}
Hihy
1k
:
1t
E
Ii

Li 's it
license value turns out to be, it will be the sams for every first-line bidder; for every designated

bidder, license value will be some D% less than its worth to & first-line bidder (e.g., 25% less).
All bidders are assumed to know D . Each bidder conducts its own market analysis to arrive at
an estimate of licenss valus. T mooﬁong»n%g-ﬂolnrnw&m»nﬁa
Egﬁggag Egeg where no bidder is
systematically more accurate than others in its market analyses.?

Impact of bidding credits naturally depends on how many firstline and how many
designated bidders , on how severe the designared bidders’ disadvantage is, and on how

accurately bidders’ n% redict license valuyes. Only mop.d-r—lomnro-ovpﬂgﬂu
that gSY&Eﬂ%&&ER&ﬁgg%% of
added revenue constivutes an efficiency gain (the benchmark for all of REIF’s analysis).

Granting bidding credits leads first-line bidders to respond by bidding more aggressively

whenever designated bidders have a chance of winning. For an extremely wide class of

parameter values, Eggﬁgﬁgﬁg&ggﬁ
Egggﬂggﬁuggﬁggnga&ggv

than the added revenue due to more aggressive bidding by firstline bidders. For -_Bo
Eo-&somgiﬁnrrgom-&&g&gmaggg
that needed to cover bidding credit costs remains more than 3 times the monetary size of the
Eggggpgegseséggg
m,-onon mnronnu. In other words, the 33% of net added revenue that represents an efficiency
gain t only gﬁ%i?&a&%%@g

lo
ressed a8 4..U1v!3 nrnvacp!_&nr-n gg&w&mﬁtﬁr V the
anwoonomuwgn%no m.na.rnof&mow and D (as before) the percentage by which the

'Michasl H. Rothkopf, Rooald M. Harstad and Yuhoog Fu, “Is Subeidiring Inafficien Biddars
Actually Costly?” unpublished, RUTCOR Resesrch Report, Rutgers Universicy, Septamber 1996,
12 Two furcther restrictions allow RHF to calculate equilibrium impacts of bidding credits:
estimating errors have extreme-value distributions, and that bidders choose bidding markdowns that
produce bids proportional to their license value estimates.



16. The suggestion by US West and others that small firms* purpose in entering FCC auctions

5%?5%5&8&&.@?«%495& The
nrocﬂum-&ronapumﬂnrwﬂr-v- E&ggggggﬁnﬂno

compete in the WCS suctions could easily be svoided, if one's purpose were to speculate on

increased prices of spectrum in the future. ?%38% would simply be to
B&ngﬁngmagggpm.ﬂumwgg Such
firms will be looking for financing to cover buildout costs. Moreover, it would be irrational to
assume that this round of WCS suctions is to be the last round of brosdband privatization.

* PartI: Implicstions for WCS Rules

In this part, 1 %%vg&g&ﬁéawgﬁg&
&ngo the rules the FCC should adopt in WCS auctions.

QEEH!ER&:E&E?S@E%E;ESEQQ

14 As mentioned, the nature of the tradeoff varies with the probabilities; thoss interested in the
particulars should contact the authors for detsils. At a very rough level, the most efficient subsidy level
is often at or slightly above half of D, the percantags disadvantage. If efficiency were the sole
consideration, only fo Efééés!S%g idders
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contrary to all four Congressional objectives. Indeed, the FCC needs to consider seriously
what it can do to keep firms from spproaching the 45 MHz cap.

19. It makes sense to fight warehousing by placing CMRS incumbents at & disadvantage in the
bidding in the particular MTAs where they hold spectrum. A simple and minimal way to do
this would be to provide « 5% bidding credit on & particular license to any bidder who had no
radio spectrum holdings at all in che geographic area covered by the license.

20. New and innovative uses of spectrum msy prove to be economically viable at first only in
particular regions of the country with the most favorable demographics for the planned uses.
Moreover, at this stage, the firms stempring such innovative introductions may find it hard to
raise the needed funding to compete for regional licenses. This suggests that licenses ought to
be offered for as fine s partiioning of the US as possible, to support such potentially
inpovative uses of spectrum. The FCC's stated comstraint of 306 licenses is eminently
reasonable given the time constraint, and the apperent impact of BTA partitioning in slowing
down the C and the D, E, and F block suctions. Consistent with this constrainr and the
abjectives would be selling three sets of paired 5-MHz channels in each MTA, 153 licenses in
all.

21. A very small number of participants won a sizable fraction of all licenses in the A and B
block auction, and again in the C block. Overall, the ratio of the number of firms winning at
least one license to the number of licenses has been small, and smaller for MTA suctions than
for BTA. The FCC will only have to handle a relstively small number of wire transfers for
down psyments and for final payments if these 153 licenses are sold.

22. It is easy to underestimate the extant to which small firms are at a disadvantage. Assuming
that the purpose of bidding is not to warshouse but to supply communications services, a
bidder acquiring s license will face substantial investment in acquisition of capital equipment
and of site usage permissions, and costs of equipmant placement and testing. Before we know
what the WCS licenses will cost, and what uses winners are planning, any estimates of the
ratio of license cost to buildout cost must be so vague as to be near foolhardiness. Let us
simply work with the estimate that this ratio is 1-to-1.

Then for a firm to carry out its plans, it must come up with funds for upfront payments
quickly, funds to cover the total cost of the licenses rather quickly, and funds to build out
rapidly enough to get into the market and begin bringing in some revenue. As US West points
out, the cost of the capital to do all this for s blue chip firm may be about 7%, and may be
about 8% for a firm whose bond offerings will be rated investment grade, while a small firm
may face an 18% cost of capital. These numbers change with financial market conditions, but
their ratio changes rather little. Of course, due to compound interest, the retio of the
payments firms of different financial strength will have to make, to amortize debts of similer
size over similar holding periods, substantially exacerbates differences in costs of capital.

23. In the C block suctions, net bids were 75% of gross bids. However, under reasonable
assumptions about Treasury interest rates and costs of capiral, the present value of net bids
(under payment plan C) was from 50% to 55% of net bids, which translates to 4044% of gross
bids. That is, the installment payment terms which presumably cannot be extendsd to small
firms in WCS auctions wers more valuable to their C block recipients than were the bidding
credits. So bidding credits that are no larger than 25% will ameliorste competitiveness
Mvmgumnﬂﬁmﬁubyhuthmhalfnmwh the extent of assistance provided
small firms in the C block suctions. While this does not make a compelling case for exactly
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EE%E%%S&ER&E%E&E&FE
?ﬂ_np— a.airnumﬁaonrn«n-ﬂﬁu been shown to have put more money in the

Tressury.

of
=Eﬂ%§§§§§§§égﬁ&ﬁg

EéggmoEEEQENOPWEBEEE
flexibility ought to govern the type of licenses offered.
25. In particular, w&gifuus&gggiﬂruoé
g%ﬂnrho—oﬂ’ﬁr PACS, need paired channels, for which § MHz each isa
sensible bandwidth. A remson why more arention should be paid to these users than the
typical applicant is the large gains in efficiency and competitiveness that could result from
CS or similer competitioh with an LEC: Also, peiring 5§ MHz channels is a way to fight
warehousing: if licenses were simply offered in unrelated 5 MHz groupings, a CMRS
ggnﬂo&fgsgpﬁ’nﬂﬂgggaﬁr
PACS bidder, on 10 MHz while only incurring the cost of buying 5 MHz.
26. _B_._»naovo—un , without knowing what technologies bidders select when being
encouraged to in %ggﬁgﬂagmoﬁjg%fu
requirement that we would choose not to impose on & particular technology. Specifying that
there will be no buildout requirements is a way of accommodating them all.
27. With less usage of spectrum in rural than urban aress, there is no need for all rural areas to
be served on all spectrum blocks. -

Part III: Auction Form

I consider here the questions of whether the FCC should consider other suction forms for this

QOmB.Bon and whether the FCC can be sure it can bring a multi-stage progressive auction
a timely conclusion.

It borders on the foolhardy to consider significant changes in the suction form given the

Ew?lﬁ. ?nr.:ms% th: FCC can control auction speed 8o as to reach

ﬁ&:ﬁggf.ﬁ&gg the rules.
29. gsggg& gvﬁggﬁég

mult: 1 in
Wilson u_uoﬁ ?-adﬂr-ubuo (broadband) monaths before its use, with activity rules
described about 6 (narrowband) to 12 (broadband) months before use. Many details were
widely debated in a relarively unbastened stmosphers. Morcover, the known alternatives o
the 33&-§EE§§E§

O course, it cannot be said that alternatives to an open outery auction, or to continuous-
ggﬁggggﬁieggﬁg
auction is an exception. Zg.o%-ggn&nr-nﬂnmongﬂl:-%

now. Also, there is no clear analysis thar implies an open outcry suction, or continuous-time
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bidding with discrete pauses, actuslly promises to bring the auction efficiently to a speedier
conclusion. Much of the time nesded to run the suction currently, under the simukaneous,
mukti-stage progressive form, is time that is needed either 1o provide bidders feedback about
prices, or to allow the biddars to use that information to revalue licenses and strategies. Which
of these purposss do supportars of an altarnative think are so unimportant that time ought not
be allowed for that purpose?

30. The number of licenses, bidders, and rounds are likely to be less than the D, E, and F
block suction. I am not worrisd abous finishing on tims: The Onrlgnirn.omnnﬁ

gsgggggﬁgg The first is to
increase the aumber of rounds per day, boldly and inexorably. The FCC has heretofore given
5-:83-&%80!.&02890335&!& s if not noticing the poverty of the
arguments objectors ruise. ﬂsggggﬂcﬁsg w well this strategy
ionr&munrozg Narrowband suctions.

I argue the following schedule is without logically compelling defects:

On day: At round: Begin this pumber of rounds per day:
4 2
14
2
35
18 50
23 80
28 115
a8 195 10 '
where only business days are counted. This schedule fits 100 rounds into 5 weeks, 178 into 7
weeks (not counting holidsys). This schedule may lock sgregious to some, but notice thar it

can be relaxed some and sl fiv within the FCC's time line. (Whatever actual schedule the
FCC puts out may be more widely sccepted if compared with this proposal) Also realize thst
the lower parts o mnrnnnrnr—_nndno nnvonﬂmuovogm_arngonuro&vog
before then.

Complaints to any sensible schedule can safely be predicted, but they will largely be
gaﬁgsgggggg The
key to the schedule’s success is to use its relentlessnass to induce bidders to simplify their goals
and strategies, gggggégsg rivals for those licenses which
are rnwuonrnﬂ. >E§§=¢ f increases in rounds per day, soliciting comments
Baqn.n-onwo C tentatively proposes more rounds, has all the wrong incentives. Indeed, it

is critical that the FCC annouace the schedule ar least three steps at o time, as in “We shall
38&8 4 rounds per day st round 23, 5 rounds per day az round 35, and é 3&&-3&
at round 50." It must mean it: any o gﬂigsgg—,& to
opbpmpﬂ!vn:rn Onaotuononnm.me.m-w wﬁnogonram-nlob-n“ﬂﬁbog

Similarly, the details of the associsted daily schedule should be announced thres steps in
advance, and should appear unrelenting, both shortening bid submission periods and bid
withdrawal periods (with few new bids expected, submission periods can eventually be cut to
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15 minutes or considerably less, vnhdnvdpamdno&mm).mdwdmnglyw;
thelen‘:hofthemondquwdl” Sleep deprivation can work wanders.

31. The second wespon is minimum bid increments, which were quits effective in the
Regional Narrowband suction, even more effective in the National Narrowband suction, aad
have been set less and less effectively ss the Broadband suctions heve proceeded. Minimum
opemngbxdsmedwmwhpoasomycm-bpop(mmw perhape). If
soms licenses had gone rounds with no bids at all, the minimum opening bid could be reduced;
however, such reductions should appear so infrequent and random that a bidder has no reason
todehytendgnn;mmmdbdhopm;bnfunhermmbxdm&m

The serious problem in the D, E and F block auction, though, has been with how low bid
increments have been when the initial bid on a license was trivial and there was further
activity in that BTA. It is critical to keep buge minimum bid increments on licenses with
extremely low prices, 100% or even 400%, st least until stage transition decisions appear. Auxo
suctioneers have long known that bid increments ar the end of an auction limit inefficiencies
and lost revenue, and may need to be small, but that & larger bid increment esarlier in an
auction, if it can be used, brings the price into line much faster without creating significent
chances for large inefficiencies. Indeed, on any license with 3 or more new bids, 2 40% bid
increment can be used for ar least the following round, quickly decressed theresfter if it
prevented all new bids on that license.

32. The third wespon is s new system for ending the auction without the nearly unlimited
inefficiencies introduced by announcing a final round that effectively converts to a first-price
auction,

Suppose the FCC decides before round T that they wish to bring the auction to an
orderly end. The following twelve-round ending procedure would be invoked. Thst it might
be invoked, and how it would work if invoked, would be announced to the bidders before the
suction began. It involves the following steps:

A. The FCC announces before round T begins that round T will be the /st opportunity for
bidders to submit a bid which exceeds the minimum bid on a license. If the FCC has nox
already done g0, it announces s very large aumber of rounds per day (say, 10), justified by the
fact that bids in lster rounds do not involve & decision of how much t bid, but merely
whether to bid on any license. Bidders are reminded that ties (which will aow become mo-e
numerous) will continued to be broken by time of bid receipt.

B. At the same time, the FCC announces that it will be closing markets with three
consecutive rounds of no new bids, first doing this in round T +4, and every round thereafter,
(Simultaneous closing has some efficiency sdvantages, bur ax some point they must be
sacrificed if suction completion is critical. The poteatial inefficiencies associated with this
closing rule are quite small compared to a single final round.)

C. Before round T+2, the FCC announces two rule changes that will take affect

with round T+6. First, any bidder will have a new optica for any licanse for which it is the
standing high bidder, called a Coatingent Raise. The effoct of & Contingent Raise will be 1o
enter a bid by that bidder at the minimum bid if aay other bidder submits a legal bid for the

license, otherwise to leave the current high bid standing. The bid entered on the bidder’s
behalf, if used, will be regarded as received at the same time the FCC receives the Contingent

1 This works best if every time rounds are added, West Coast bidders can see their duy sarting earlier
and East Coast bidders can see their day ending later.
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Bid instruction, and thus will have the same sranding for tie-breaking. Second, a bidder with a
standing high bid in a market no longer gets to count thar bid for eligibility calculations; only
new bids and Contingent bids preserve eligibility.

D. During these rounds, a sizable bid increment is used in any market with 3 bids, and an
even larger bid increment in markets with 4 or more bids.

E. ThoFCCmmnlun6mndnndv¢mthnmmdvabctheﬁmlm
Round F is ar least 12 rounds after round T, when this process was invoked. Note that in
round F, am&nghghbdhrmnhmnnﬁmuﬁumbdacw&d.my
other bidder submits either no bid, or a bid & the minimum bid increment. Minimum bid
increments are set lower than in the previous round. The tie-breaking rule determines the
ﬁndwinnenonmyliemednwin;mouthanudnd:bid.

enough, rarioni
wanted have not succesded in removing excess demand, such opportunities will be given only
once more. The Procedure works best if the FCC sets fairly high bid increments during all
rounds after T but before F, relying on rationing as little as possible. The remaining
inefficiencies associated with round F tie-breaking are likely minimal, but the most important
aspects of the Procedure are [i] it ends, within littls more than a day, [ii] it deliberately chooses
to sacrifice the revenue that a final first-price round might achieve to prevent the inefficiencies
such a round would entail, and [iii] ic ends.

Part IV: Time Pressure

Finally, I point out why the most critical time constraine is the need to give bidders time after
rules are set to get their financial resources in place.
33. It is critical to have s significant time after rules are finalized before upfront payments are
due; I call this time frame the “business-planning” period. Thaers can be littls doubt that 2
significant portion of the difference between C block and D, E, and F block prices is due 10
the astonishing FCC decision to require upfront payments for the latter suction only 7 weeks
after announcing rules that doubled downpayments and quadrupled upfront payments. (Thar
rash action makes one queasy about how the FCC will respond to explicit Congressional time
pressure. It is as if the care that wen: into conducting Narrowband, A/B, and C auctions were
deemed no longer important.)

Haste, in terms of too little business-planning time, creates difficulties not solely in lost
revenue—fairness and efficiency suffer as well. That is, particular potential bidders are the
ones effectively shur out of the bidding by such rash decisions. Those shut out are

convince to support plans to obtain for and different
technologies firm outside support must re-prepare its business plan after changes
mhnthmmnounudforthaD._E,mdelock.mdqunﬁuhmpachwpmﬁd
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small businessas and new technologies. The FCC was instructed to provide some diversity in
licensing and avoid excessive concentration in licenses, which is hardly pomible if they are
barred from competing. The tight Congressionsl time schedule ghould be viewed as
reinforcing thoss instructions. Repeating & business-planning tims frame under 90-100 days
would amount to twice deciding to bar these firms. Should the firms twice barred then seek
an injunction, they may well find Congressmen willing to offer emicus curiss support.

34. Of course, the FCC has no need for such a short butiness-planning period to stay within
the Congressional time frame. For one thing, its wholly sppropriste plan to allow only wire
transfers for payments means round 1 can begin on the aftarnoon of the third business day
after the upfront payments deadline, and winners’ wire payments can be processed much more
quickly s well. Smndy.numplﬁdymbhwmabApnllSthethon-fm
submission deadline, April 29 the upfront psyments desdline, begin round 1 on May 2, and
declare that the Congrestional desdline for starting the suction has besn met.
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Appendix I

This Appendix provides calculstions supporting the claim that a firm using low-tier microceltular
technology, such as PACS, entering ¢ local exchange market has a far greater impect on marker
concentration than either [i] 2 new entrant into cellular/PCS competition, or [ii] enbancing the capacity
of current players in the cellular/PCS market.

Consider a market with 1,000,000 subdcribers, for convenience of calculations. Consider Scenario A:
the LEC’s only competition is 3 one-stop shopping firms, to whom it resells local connections. Let the
three resellers have 35,000, 30,000, and 25,000 subscribers; suppose 20% of each reseller’s customers have
wireless service. ‘Then the Harfindah!-Hirschman Index (HH]), based solely on subscribers, is:

Firm Market Share HHI

LEC 91.00
8,281.00

Ralr t 350
12.25

Ralr 2 3.00
9.00

Ralr 3 50
825

Subscribesrs-Based HHI: 100.00
. 8,308.50

However, this calculation ignores the fact chat the LEC has nonnegligible control over the resellers’
coats, and hence their prices. An HHI based upon receipt of access charges would show:

Firm Market Share HHI
LEC 98.20
9,643.24
Rslc 1 0.70
0.49
Rsir 2 0.60
0.36
Ralrd Q.50
Q25
Access-Based HHI: 100.00
9,644.34

Clearly both subscriber-based and access-based measures provide useful information. To combine them,
I simply use the average: the combined HHI for Scenario A is 8,642.46.

Scenario B: A firm using low-tier microcellular rechnology (called PACS entrant below), enters and
competes with the LEC and the three resellers. Let the PACS entrant be conservatively assumed to
obrain 4% of the customars of each reseller, and 9% of the customers of the LEC; an argument why this
is a reasonably conservative assumption follows the calculations, Continue to assume that 20% of each

resellar's customers have wireless service.
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Firm Market Share HHI

LEC 82.81
6,857.50

PACS 8.55
73.10

Ralr i 336
11.29

Ralr 2 . 2.88
8.29

Relr3 240
376

Subecribers-Based HHI: 100.00
6,955.94

Next, suppose that the access charge the PACS-pays to the IEC each time s PACS-originated call
terminates at an LEC connection is equal to the access charge the LEC pays to the PACS each time an
LEC-originated call terminates at « PACS connection. Also suppose that call originations and call
terminations have uncorrelated distributions. Then an HHI based upon receipt of access charges would

show
Firm Market Share HM

LEC 89.72
8,050.04

PACS 8.55
- 73.10

Rair 1 0.67
0.45

Ralr 2 0.58
0.33

Rsir 3 D48
Q.23

Access-Based HHI: 100.00
8,124.15

‘The combined HII is now 7,248.00, a subsianrial reduction in market concentration. Yet scenario B is
a conservarive estimate of the gains from PACS entry into a local exchange market.

Scenarios C-G consider potential impacts of WCS licenses baing used for entry (low- ar high-tier) or
added capacity in CMRS markars, using the sort of eapacity-based HHI calenlarions the FCC used to
support maintaining the 45 MHz specirum cap for the D, E, and F block suctions. Each scenario is
presented with two sers of capaciry numbers. The first ser comaes from the capacity situation in New
York, the second from Los Angeles; each assumes that the high bidders as of round 135 in the D, E, and

F block auction end up winning.
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Scenario C1, before the WCS auction:
Firm MKz Market HHI
Share
Cellular A 35
20.59 423.88
Cellular B 25
14.71 216.26
PCS A 40
23.53 553.63
PCSB 30
17.65 311.42
PCSC 30
17.65 311.42
Big SMR 10
S.A8 2460
Total 170
100.00 1,851.21
Scenario D1, which adds s single-license WCS halder:
Firm MH2z  Market HII
Share
Cellular A k1
19.44 378.09
Cellular B 25
13.89 192.90
PCS A 40
22.22 493.83
PCSB 30
16.67 27778
PCSC 30
16.67 27.78
wCs 10
5.56 30.86
Big SMR 10 ,
556 30.86
Total 180

100.00 1,682.10
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Scenario E1 instead assumes that WCS licenses go to the largest capecity holders in the marker, subject to
the 45 MHz spectrum cap:

Big SMR
Total

MHz  Market

Share -

45
2.5

35
17.50

40
20.00

40
20.00

30
15.00

10
500

200
100.00

HHI

506.25
306.25
400.00
400.00
225.00
25.00
1,862.50

Scenario F1 has WCS licenses going to lower capacity holders in the market, subject to the 45 MHz

spectrum cap:

Big SMR
Total

MHz2

S B &5 8 3 v u

Market

Share

17.50
17.50
20.00
20.00

20.00

100.00

HHI

306.25
400.00
400.00
400.00

1,837.50
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Scenario G1 assumes that WCS licenses go to some of the largest capacity halders in the markat, and
assumes the 45 Mz spectrum cap is removed:

Firm MHz Market HHI
Share

Cellular A 45
22.50 506.25

Cellular B 15
12.50 156.25

PCSA 50
25,00 625.00

PCSB 40
20.00 400.00

PCSC 30
15.00 225.00

Big SMR 10
3.00 25.00

Total 200
100.00 1,937.50

Next we repeat the same scensrios, but base the capacities on the initially less concentrated markst in
Los Angeles. Scenario C2, before the WCS auction:

Firm MHz  Market HHI
Share

Cellular A 3s

19.44 378.09
Cellular B 25

13.89 192.90
PCSA 30

16.67 277.78
PCSB 30

16.67 277.78
PCSC 30

16.67 277.78
PCSD 20 .

11.11 123.46
Big SMR 10

556 Q.86

Tortal 180

100.00 1,558.64
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Scenario D2, which adds s single-license WCS holder:

Cellular A
Cellular B
PCSA
PCSB
PCSC
PCSD
WCS

Big SMR
Total

RUTCOR Building—

MHz Market
Share

s
18.42

25
13.16

k [o]
15.79

ko]
15.79

3
15.79

20
10.53

10
5.2¢

10
526

190
100.00

HHI

202 296 65184 &
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339.34
173.13
249.31
249.31
24931
110.80
27.70
2Zz0
1,426.59

Scenario E2, WCS licenses go to the largest capacity holders in the marker, subject to the 45 MH2

spectrum cap:

MKz Msrket
Share

45
21.43

3
16.67

40
19.05

30
14.29

30
14.25

20
9.52

10
476

210
100.00

HHI

459.18
277.78
3e2.91
204.08
204.08
90.70
2288
1,621.32
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Scenario F2, WCS licenses going to lower capacity holders in the market, subject to the 45 MHz

spactrum cap:
Firm
Cellular A
Cellular B
PCSA
PCsSB
PCSC
PCSD
Big SMR
Total

MH=z Market
Share

33

16.67
s

16,67
40

19.05
30

14.29
30

14.29
30

14.29
10
210

100.00

HHI

277.78
277.78
dsa.sl

204.08
204.08
22.68
1,553.29

Scenario G2, WCS licenses go to some of the largest capacity holders in the marker, and the 45 MHz2

spectrum cap is remaoved:

Firm

PCSD
Big SMR
Total

MH2
50
25
45
30
30
20
10
210

Maricet

Share

23.81
11.90
2143
14.29
14.29

9.52

100.00

HHI

566.89
141,72
459.18
204.08
204.08

90.70

22.68
1,689.34
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Pinally, the HHIs ealculated are combined in the last table. To evaluate these changes in the HHI, some
social welfare messure is nesded which incorporates the notion that a reduction in market concentration
is more important in a more concentrated market (that is, for example, reducing the HHI from 6,000 0
5,000 is 2 more important impact than reducing from 3,000 to 2,000). Here I have used the formula
SWG ~ [HHI1)*1.5 - (HHI2]"1.5 to produce the approximations shown in the Social Welfare Gain
column. This column does not reflect another aspect that ought to be considered, the size of the
market. Presumably a given reduction in the HEHI is more important in a larger marker.

Impact of WCS: Changes Social
HHI: Waelfare
From: To: Gain:

PACS entrant faces 1LEC:

8,976.42 7.540.0% 1,957.33

NY Scenarios:

WCS entrant in CMRS: .

1,851.21 1,682.10 106.61
Add capacity, w/cap, bad: 7.30

1,851.21 1,862.50
Add capacity, w/cap, better:

1,851.21 1,837.50 8.83
Add capacity, remove cap:

1,851.21 1,937.50 -56.33

LA Scenarios:

WCS entrant in CMRS:

1,558.64 1,426.59 76.52
Add capacity, w/cap, bad:

1,558.64 1,621.32 -37.49
Add capacity, w/cap, better:

1,558.64 1,553.29 kR V4
Add capacity, remove cap:

1,558.64 1,689.34 -79.00

In conclusion, entry of a low-tier microcellular competitor in a local exchange market has market
concentration benefits that are sbout 18 times as important as the benefits of 2 WCS entrant into a
CMRS market (a8 concentrated as New York) of the same market size, or about 90 times as important if
the local exchange market is 5 times as large a3 the CMRS markst. In a less concentrated market like
Los Angeles, LEC competition is over 25 times as importaat, 125 times given differential market size.
All the other scenarios fare even wurse; even when capacity is added to less large firms (scenario F), the
impact is a tiny fraction (1/200 to 1/3,000) of the gain via competing with 2 LEC.

Auction policies which foster opportunities for a low-tier microcellular provider, such a5 3 PACS
provider, to compete with 2 LEC have huge pro-competitive advantages, likely outweighing arguments
for alternative policies.
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